Flail chest is anatomically defined as the presence of four consecutive, unilateral ribs each fractured in two or more places. Herein, we present a case who had no paradoxally movement of a chest wall segment but had flail chest pathophysiology between left thoracic cavity and gaint cavity in the chest wall occuring due to blast injury of a bullet. A 20-year-old man was admitted with bullet injury on the left chest. Chest x-ray revealed fractures in 4th and 5th ribs on the lateral side. The thorax computerized tomography revealed a giant cavity in the thoracic wall which was in combination with thoracic cavity. There was not significant contusion in lung parencyhma areas. However mechanical ventilation was performed for seven days, and then he was successfully extubated. The second thorax computerized tomography revealed obliteration of the cavity in the chest wall and parenchymal healing. We should consider in mind that a flail chest pathophysiology can occur when there is a giant cavity in the chest wall in combination with thoracic cavity occuring due to blast injury of a bullet.
Introduction
Flail chest is anatomically defined as the presence of four consecutive, unilateral ribs each fractured in two or more places. The unstable chest wall segment moves inwards during spontaneous inspiration when the chest moves outwards. Mortality in these patients ranges from 5% to 32.4% (1, 2) . Flail chest usually occurs following a significant blunt trauma due to traffic accident or crush injury to the chest. However there is, to our knowledge, not any presentation of flail chest occurence due to blast injury in the literature. Demonstration of unstable chest wall segment moving paradoxically is sufficient for diagnosis. Herein, we present a patient who has had a pendelluft mechanism between left thoracic cavity and giant cavity in the chest wall that has occured by blast injury of a bullet although there has been no paradoxal movement of a chest wall segment.
Case Report
A 20-year-old man had been admitted to a military hospital with high-velocity bullet injury from the left chest and his right leg. The bullet had entered the left thoracic cavity from anterior axillary line at the level of fourth intercostal space and exited from the posterior axillary line at the level of fifth intercostal space. His first treatment had been performed at this hospital. A chest tube insertion was the only treatment for his left-sided pneumothorax. He was referred to our hospital by an ambulance airplane for the advanced treatment. The thorax computerized tomography (CT) revealed a giant cavity in the thoracic wall which was combined with thoracic cavity (Figure 1a,b) .
The arterial blood gas analysis showed hypoxemia and hypocapnia (pH: 7.46, pO 2 : 34.7 mmHg, pCO 2 : 26.8 mmHg). He underwent debridmant operation for his right leg injury. After the operation he did not tolerate the extubation and his arterial blood gas analysis showed respiratory acidosis, hypoxemia and hypercapnia (pH: 7.20, pO 2 : 44.7 mmHg, pCO 2 : 59 mmHg). As he had 4th and 5th ribs fracture in one place on the lateral side after a careful examination and the clinical progress of the patient (Figure 2) , we thought that a flail chest pathophysiology occured. The pendelluft mechanism developed between left thoracic cavity and giant cavity in the chest wall which occured secondarily by blast injury of the bullet (Figure 3) .
Mechanical ventilation was performed for seven days. He was successfully extubated and thorax CT showed obliteration of the cavity in the chest wall and parencymal healing (Figure 4a,b) .
Discussion
Flail chest is a clinical diagnosis usually determined after a severe blunt chest trauma and most often accompanied by significant underlying pulmonary parenchymal injuries, including pneumothorax, hemothorax, pulmonary contusion and pneumonia. Pulmonary contusion is a significant predictor in planning the treatment of flail chest because respiratory insufficiency associated with flail chest results from the underlying pulmonary contusion rather than paradoxical respiration (2) . In patients with significant pulmonary contusions, operative fixation of flail chest is not appropriate (3, 4) . Internal pneumatic stabilization of flail chest with mechanical ventilation is another treatment choice which is frequently preferred (5-7). We treated our case with mechanical ventilation because the injury of patient was not suitable for surgical fixation or external fixation and traction. The ventilator support was performed for seven days and the treatment was completed after reduction of giant cavity in the chest wall.
Clinically a flail chest is diagnosed when an instable segment of chest wall has a paradoxical motion on physical examination. The chest X-ray is the confirmatory diagnostic tool when it reveals 3 or more segmental rib fractures. The thorax CT is a very useful imaging method in determination of the severity of pulmonary contusions or exclusion of other lifethreatening lesions such as rupture of a great vessel. The atypical presentation of our case was related with no evidence of paradoxical motion on physical examination, chest X-ray revealed only two rib fractures in one place and no significant pulmonary contusion was determined on thorax CT. However, his clinical course and blood gas analysis were in consistent with respiratory insufficency. The pendelluft mechanism has lost its popularity in defining pathophysiology of flail chest. Because mechanics of breathing which are significantly impacted in patients with flail chest can not be explained just with pendelluft mechanism. A flail segment of the chest wall has three effects on respiratory system: inefficient ventilation, pulmonary contusion and atelectasis from hypoventilation (8). However we can explain the respiratory insufficiency of our patient with the pendelluft mechanism between left thoracic cavity and giant cavity in the chest wall.
In conclusion, we should consider in mind that a flail chest pathophysiology can occur atypically when there is a giant cavity in the chest wall which has a combination with thoracic cavity.
